Homologous recombination-mediated double-strand break repair in mouse testicular extracts and comparison with different germ cell stages.
Homologous recombination (HR) is established as a significant contributor to double-strand break (DSB) repair in mammalian somatic cells; however, its role in mammalian germ cells has not been characterized, although being conservative in nature it is anticipated to be the major pathway in germ cells. The germ cell system has inherent limitations by which intact cell approaches are not feasible. The present study, therefore, investigates HR-mediated DSB repair in mouse germ cell extracts by using an in vitro plasmid recombination assay based on functional rescue of a neomycin (neo) gene. A significantly high-fold increase in neo+ (Kan(R)) colonies following incubation of two plasmid substrates (neo delta1 and neo delta2) with testicular extracts demonstrated the extracts' ability to catalyze intermolecular recombination. A significant enhancement in recombinants upon linearization of one of the plasmids suggested the existence of an HR-mediated DSB repair activity. Comparison of the activity at sequential developmental stages, spermatogonia, spermatocytes and spermatids revealed its presence at all the stages; spermatocyte being the most proficient stage. Further, restriction analysis of recombinant plasmids indicated the predominance of gene conversion in enriched spermatocytes (mostly pachytenes), in contrast to gonial and spermatid extracts that showed higher reciprocal exchange. In conclusion, this study demonstrates HR repair activity at all stages of male germ cells, suggesting an important role of HR-mediated DSB repair during mammalian spermatogenesis. Further, the observed preference of gene conversion over reciprocal exchange at spermatocyte stage correlates with the close association of gene conversion with the meiotic recombination program.